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Technical Textiles for Medtech Applications Sectional Committee, TXD 36 


FOREWORD 


This Indian Standard (Third Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Technical Textiles for Medtech Applications Sectional Committee had been approved by the Textiles Division 
Council. 


This standard was first published in 1965 and subsequently revised in 1980 and 1993. The third revision has been 
made in the light of experience gained since its last revision and to incorporate the following major changes: 


a) Requirement of ends and picks per dm of basic fabric have been modified. 

b) Test method for ends and picks per dm and weight per unit area of basic fabric have been modified. 

c) Requirement of raw material testing for plaster of Paris has been kept as optional. 

d) Test method for determination of time of setting of raw material for plaster of Paris has been modified. 
e) Tolerance for dimension and dimensions of plaster of Paris bandage has been modified. 

f) Requirement of weight and calcium sulphate content for plaster of Paris bandage have been modified. 
g) Requirement for saturation time for plaster of Paris bandage has been excluded. 


h) Test method for determination of setting time and cast breaking strength for plaster of Paris bandage 
have been modified. 


j) Workmanship and finish, sampling and criteria for conformity have been specified. 
k) Marking and packing clause has been modified. 
m) References to Indian Standards have been updated. 


Plaster of Paris bandage comprises of a cotton gauze impregnated uniformly with plaster of Paris containing 
some adhesive. This bandage is used for immobilization and splinting of fractures and for the construction of rest 
splints and body supports. It is also used for support and connection splinting. 


The composition of the Committee responsible for the formulation of this standard is given in Annex G. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 ‘Rules for rounding off numerical values ( revised )’. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 


MEDICAL TEXTILES — BANDAGE, PLASTER 
OF PARIS — SPECIFICATION 


( Third Revision ) 
1 SCOPE IS No. Title 
This standard specifies the requirements pertaining to 4905 : 2015 Random sampling and 
material, construction and performance of plaster of randomization procedures 
Paris bandage. (first revision) 
2 REFERENCES 14944 : 2001 Surgical dressings — Methods 
of test 
The standards given below contain provisions which, 
through reference in this text, constitute provisions of 
3 MATERIALS 


this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards. 


IS No. Title 
196 : 1966 Atmospheric conditions for 
testing (first revision) 
323 : 2009 Rectified spirit for 


industrial use — Specification 
(second revision) 


460 (Part 1 ): 1985 Specification for test sieves: 
Part 1 Wire cloth test sieves 
(third revision) 

460 (Part 2 ): 1985 Specification for test sieves: 
Part 2 Perforated plate test 


sieves (third revision) 


460 (Part 3 ): 1985 Specification for test sieves: 
Part 3 Methods of examination 
of apertures of test sieves 


(third revision) 


1070 : 1992 Reagent grade water — 
Specification (third revision) 
23337 1992 Plaster of Paris for ceramic 


industry — Specification 


(second revision) 


3.1 Supporting Material 


3.1.1 The cloth shall be leno weave without borders in 
one continuous length containing no joints. It shall be 
reasonably free from spinning, weaving and processing 
defects. The cloth shall be bleached white. 


3.1.2 The basic cloth shall conform to requirements 
given in Table 1. 


Table 1 Manufacturing Requirements 
of Basic Fabric 


( Clause 3.1.2 ) 


SI No. Characteristic Requirement Method of 
Test, Ref to 
a) (2) (3) (4) 
i) Ends per dm, 143 to 157 IS 14944 
ii) Picks per dm 71 to 79 IS 14944 
ili) Weight per square 24 IS 14944 


metre, Min: (g/m’) 


3.2 Plaster of Paris 


Plaster of Paris used in making the bandage may meet 
the requirements given in Table 2. The material used for 
Plaster of Paris in making the bandage shall be as per 
the agreement between the purchaser and the supplier. 
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Table 2 Requirements for Plaster of Paris Powder (Raw Material for Guidance Only) 
( Clause 3.2 ) 


SI No. Characteristic Requirement Method of Test, Ref to 
a) 2 (3) (4) 
i) Free moisture, Max: (percent by mass) 2.0 B-2 of IS 2333 
ii) Carbonates (as CaCO,), Max: (percent by mass) 1.0 B-3 of IS 2333 
iii) Matter insoluble in hydrochloric acid, (percent by mass), Max: 1.0 B-4 of IS 2333 
iv) Alkalinity To pass the test B-2 of Annex B 
v) Calcium sulphate (as CaSO,) (percent by mass), Min: 90.0 B-5 of IS 2333 
vi) Fineness of particles (percent by mass), Max: B-3 of Annex B 
a) Retained on 250 micron IS Sieve Nil 
b) Retained on 150 micron IS Sieve 3.0 
vii) Setting time, Minutes 4to7 Annex A 
viii) Tensile strength, kg/cm?°, Min 15 B-4 of Annex B 
ix) Compressive strength, kg/cm?, Min 100 B-5 of Annex B 
x) Loss on ignition, (percent by mass) 4.5 to 8.0 B-6 of Annex B 
4 DIMENSIONS 7 PERFORMANCE TEST 


4.1 The length and width of the bandage shall be as 
agreed to between the purchaser and the supplier. 
Recommended dimension for plaster of Paris bandages 
are as follows: 


Width Length 
(cm) (m) 
5.0 0.2 2.7, 3.0 
To 0.2 2.7, 3.0 
10.0 £03 038. 2.7.3.0 (Not less than 98 
pe ~~’ N percent of claim) 
15.0 + 0.5 0.75, 2.7, 3.0 
20.0 + 0.5 2.7, 3.0 


4.2 The bandages less than 5 m long shall not have any 
joint. In longer bandages, the joints shall be made using 
a suitable adhesive and not by sewing. 


5 MANUFACTURE 


The plaster of Paris bandage shall have a uniform 
impregnation by plaster of Paris powder. The weight 
of plaster of Paris bandage shall be not less than 
380 g/m? when determined in accordance with the 
method specified in Annex C. 


6 WORKMANSHIP AND FINISH 


6.1 The Plaster of Paris bandage shall be clean and 
free from substances liable to cause tendering during 
storage. The product shall be free from toxic or harmful 
substances. 


6.2 The manufacture and preparation of the Plaster of 
Paris bandage shall be conducted under proper hygienic 
conditions. 


7.1 Time of Setting 


The plaster mass which remains workable for not 
less than 1 minute after removal of the bandage from 
water, shall set within 8 min when tested according to 
Annex D. 


7.2 Cast Breaking Strength 


The cast breaking strength of plaster of Paris bandage 
shall not be less than 175 N (17.5 kgf approx) when 
tested according to Annex E. Plaster of Paris used in 
making the bandage shall satisfy the requirements 
given in Table 2. 


7.3 Calcium Sulphate Content 


Calcium sulphate content of plaster of Paris bandage 
shall not be less than 88 percent, calculated as 
CaSO, „H,O when determined according to 


4.1/2 2 
Annex F. 


8 MARKING 


8.1 The packages shall be clearly and indelibly marked 
with the following information: 


a) Name of the product, that is plaster of Paris 
bandage; 


b) Manufacturer’s name, initials or trade-mark; 
c) Batch/Lot number; 

d) Month and year of manufacture; 

e) Dimensions of the bandage; 

f) Shelf life; 

g) Quantity Packed; and 


h) Any other statutory requirement as required by the 
law in force. 


8.2 BIS Certification Marking 


The product(s) conforming to the requirements of 
this standard may be certified as per the conformity 
assessment schemes under the provisions of the 
Bureau of Indian Standards Act, 2016 and the Rules 
and Regulations framed thereunder, and the products 
may be marked with the Standard Mark. 


9 SAMPLING AND 
CONFORMITY 


CRITERIA FOR 


9.1 Lot 


All the plaster of Paris bandage of the same material 
and produced under similar conditions of manufacture 
shall constitute a lot. 


9.1.1 Each lot shall be tested separately for ascertaining 
the conformity of the lot. 


9.1.2 The number of plaster of Paris bandage to be 
selected from the lot shall depend on the size of the lot 
and shall be in accordance with column 2, 3 and 5 of 
Table 3. 


9.1.3 These plaster of Paris bandages shall be selected 
at random from the lot. For this purpose, reference may 
be made to IS 4905. 


9.2 Number of Tests and Criteria for Conformity 


9.2.1 All the plaster of Paris bandages selected as per 
column 3 of Table 3 shall be examined for workmanship 
and finish (see 6.1). 
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9.2.1.1 Any plaster of Paris bandage failing in one or 
more of the above requirements shall be termed as 
defective. The lot shall be considered as conforming 
to the above requirements, if the total number of 
defectives found in the sample is less than or equal to 
the acceptance number given in column 4 of Table 3. 
Otherwise, the lot shall be rejected. 


9.2.2 Out of the sample already found satisfactory 
according to 9.2.1.1, a sub-sample as per column 5 of 
Table 3 shall be taken. This sub-sample shall be further 
tested for the remaining requirements. 


9.2.3 The lot shall be considered as conforming to the 
requirements of the specification if the total number of 
defective bandages found in the sample (as per 9.2.2) is 
less than, or equal to the acceptance number as given in 
column 6 of Table 3. 


10 PACKING 


10.1 The bandage shall be wound on a suitable core to 
allow wetting of the inner layer of the bandage when 
immersed in water prior to application. 


10.2 The bandage shall be packed securely so as to 
allow normal handling and transport without tearing 
and exposing the contents. Details of the packing 
shall be as agreed to between the buyer and the seller. 
Packaging of the product shall be such as to maintain 
the integrity of the product throughout its shelf life. 


Table 3 Number of Plaster of Paris Bandage to be Selected 
( Clause 9.1.2, 9.2.1, 9.2.1.1, 9.2.2 and 9.2.3 ) 


SI No. Lot Size Non-Destructive Testing Destructive Testing 
No. of Bandage to be Acceptance Number No. of Bandage to be Acceptance Number 
Selected Selected 

N n a n a 
(1) (2) (3) (4) (5) (6) 
i) Up to 280 13 1 8 0 
ii) 281 — 500 20 2 8 0 
iii) 501 — 1 200 32 3 13 0 
iv) 1 201 —3 200 50 5 13 0 
v) 3 201 — 10 000 80 7 20 1 


D Or lot size when less than 13. 
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ANNEX A 
[ Table 2, SI No. (vii) ] 
METHOD FOR DETERMINATION OF SETTING TIME 


A-1 APPRATUS 


A-1.1 Gilmore Initial Needle, conforming to the 
following requirements: 

a) Mass — 110.0 + 0.5 g 

b) Diameter 2.10 + 0.05 mm 
The needle tip shall be cylindrical for a distance of 
approximately 5 mm. The needle end shall be plane 


and at right angles to the axis of the rod and shall be 
maintained in a clean condition. 


A-1.2 Metal Ring Mould — cylindrical, of internal 
diameter 20 mm and height 5 mm. 


A-2 METHOD OF MIXING 


A-2.1 Carry out the mixing and testing of plaster in 
a room free from draughts and in which the ambient 
atmosphere conditions at 27 +2 °C and 65 5 percent 
relative humidity (see IS 196). 


A-2.2 Within a period of approximately 10 seconds, 
sprinkle from a suitable container 200 g of plaster 
contained in a rubber bowl of approximately 15 cm 
dia, into the determined quantity of water of 130 ml, 
in such a manner that the entrapment of air is avoided 
as far as possible. During the next 20 s vibrate the 


bowl slightly to facilitate wetting of the plaster and 
to remove as much entrapped air as possible. Mix the 
ingredients using a spatula with stainless steel alloy 
blade approximately 25 mm width, at the rate of two 
to three cycles per second for 30 s (a total of 60 to 
90 cycles) using a circular stirring motion. Immediately 
transfer the mixed plaster to the moulds or testing 
apparatus. 


A-3 PROCEDURE 


Carry out the test described in triplicate. Place the metal 
ring mould on a flat plate and fill it with plaster mixed 
in the manner prescribed in (A-2.2). 


Carefully lower vertically the gill more needle on to 
the horizontal surface of the plaster and allow to rest 
thereon under its own mass. Repeat this at frequent 
intervals. The plaster shall be deemed to have developed 
its initial set when the needle fails to leave a perceptible 
circular indentation on the surface of the specimen. It is 
essential to select a fresh area of the plaster surface for 
each indentation and to keep the needle clean. Record 
the time from the moment of first contact of plaster 
with water to the nearest one fourth minute. 


A-3.1 Report the setting time as the mean of three 
determinations. If any result diverges by more than 
20 percent from the mean, repeat the whole test. 


ANNEX B 
[ Table 2, SI No. (iv), (vi), (viii), (ix), (x) J 
ANALYSIS OF PLASTER OF PARIS 


B-1 QUALITY OF REAGENTS 


Unless specified otherwise, pure chemicals and distilled 
water (see IS 1070) shall be employed for the tests. 


NOTE — ‘Pure chemicals’ shall mean chemical that do not 
contain impurities which affect the results of analysis. 


B-2 TEST FOR ALKALINITY 


B-2.1 Reagent 


B-2.1.1 Phenolphthalein Indicator 


Dissolve 0.1 g of phenolphthalein in 100 ml of rectified 
spirit (conforming to IS 323). 


B-2.2 Procedure 


Shake vigorously 5.0 g of the material with 20 ml of 
water and filter. Test the filtrate with phenolphthalein 
as the indicator. 


B-2.3 The material shall be taken as having passed the 
test if the filtrate is not alkaline to phenolphthalein. 


B-3 DETERMINATION OF FINENESS 


B-3.1 Procedure 
B-3.1.1 Material Retained on 150-Micron IS Sieve 


Place about 50 g of the material, accurately weighed, 
on 150 micron IS Sieve (see IS 460), and lower the 


sieve into isopropyl alcohol contained in a vessel 
3 to 5 cm larger in diameter than the sieve, to a depth 
not less than 5 cm. Lift the sieve out of alcohol with a 
swirling motion, permitting the alcohol to drain through 
the sieve back into the vessel. Repeat the process at 
least eight times until the alcohol passes freely through 
the sieve and the residue is essentially free from fines. 
Wash the residue with about 100 ml of clear alcohol 
and then blot the bottom of the sieve with a soft, dry 
and lint-free cloth. Dry the sieve with the residue at 
45 + 1 °C. Shake the sieve for exactly two minutes. In 
case of dispute, a mechanical shaker shall be employed. 
Remove the residue with a camel hair brush to a tared 
sheet of glazed paper and weigh. 


B-3.1.2 Material Retained on 250-Micron IS Sieve 


Test the residue obtained in B-3.1.1 with 250-micron 
IS Sieve (see IS 460) in the same manner as given in 
B-3.1.1 and express it as percentage by mass of the 
material taken for test in B-3.1.1. 

B-3.2 Calculation 


Material retained on 150-micron (or 250-micron) 


IS Sieve, percent by mass = 100 
where 
m= mass in g, of the residue obtained; and 
M= mass in g, of the material taken for the test. 


B-4 DETERMINATION 
STRENGTH 


OF TENSILE 


B-4.1 Molding of Test Briquettes 


Mix sufficient material with water (in the ratio of 
50 to 60 ml per 100 g of the material) to produce a 
stiff but workable paste. Prepare at least 5 briquettes of 
the shape and dimensions shown in Fig. 1. Remove the 
briquettes from the mould after one hour and bury them 
at least 2.5 cm deep in quicklime in a suitable container 
for 7 days or till their mass is constant. The quicklime 
used shall be fresh and rapidly slaking; it shall pass 
25 mm IS Sieve and shall be retained on 3.35 mm 
IS Sieve. 


B-4.2 Procedure 


Determine the tensile strength of the briquettes by any 
standard cement tensile strength testing machine. 
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B-4.3 Report 


Report the average tensile strength as the tensile 
strength of the material. If the strength of one or two 
briquettes varies by more than 15 percent from the 
average of the five, discard such values and report the 
average of the remaining briquettes. In case, the tensile 
strength of three or more briquettes varies by more than 
15 percent from the average, discard the results and 
repeat the test. 


B-5 DETERMINATION OF COMPRESSIVE 
STRENGTH 


B-5.1 Procedure 


Mould and dry at least five 50 mm cubes in the 
same manner as prescribed in B-4.1. Determine the 
compressive strength of the dried test cubes. Position 
the cubes in the testing machine so that the load is 
applied, not on top and bottom, but on surfaces formed 
by faces of the moulds. Apply the load continuously 
and without shock, at a constant rate within the range 
1 to 2.5 kg/cm? per second. During application of the 
first half of the maximum load, a higher rate of loading 
is permitted. 


B-5.2 Report 


Report the average compressive strength as the 
compressive strength of the material. If the strength 
of one or two cubes varies by more than 15 percent 
from the average of the five, discard such values and 
report the average of the remaining cubes. In case, the 
compressive strength of three or more cubes varies by 
more than 15 percent from the average, discard the 
results and repeat the test. 


B-6 DETERMINATION OF 
IGNITION 


LOSS ON 


B-6.1 Procedure 
Weigh accurately about | g of the material in a porcelain 
or silica crucible. Ignite at about 800 °C. Cool and 
weigh till constant mass is obtained. 
B-6.2 Calculation 
Loss on ignition, percent by mass = 100 M,/M 
where 
M, = lose in mass in g; and 


M= mass in g, of the material taken for the test. 
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Fic. 1 BRIQUETTES FOR TESTING TENSILE STRENGTH 


ANNEX C 
( Clause 5 ) 
METHOD FOR DETERMINATION OF WEGHT OF BANDAGE 


C-1 Cut a convenient sample from the material being 
examined, preferably not less than 100 cm? in area, and 
determine its mass (M) in g and its area (A) in cm’. 
If the test has been carried out on a dried sample, correct 


the weight per unit area in g/m? from the expression 
10 000 M/A. If the size or number of units of the material 
being examined permits, repeat the determination on 
3 further samples and calculate the average value. 


ANNEX D 
[ Clause 7.1 and Table 2, SI No. (vii) ] 
METHOD FOR DETERMINATION OF SETTING TIME OF BANDAGE 


D-1 The plaster mass remains workable for not less 
than 1 min after removal of the bandage from water and 
it should be set when tested after 8 min. When removed 
from the mandrel the cast should not crumble under the 
pressure of the fingers. Perform the test on a complete 
bandage. If supplied in slabs or continuous strips 
take a piece of 2.7 m x 7.5 cm. For sample less than 
2.7 m x 7.5 cm, several pieces may be rolled together 
to get the required size. Wind the bandage loosely on 


a suitable plastic core and immerse at an angle of 45° 
in water at 30 °C, allowing to soak until thoroughly 
wetted but for not longer than 15 s. Remove from the 
water, squeeze to express surplus water but avoiding 
the loss of significant amounts of plaster and wind the 
bandage concentrically on to a smooth non-absorbent 
cylindrical mandrel with a diameter of 5 cm, working 
the plaster on each successive layer to ensure adequate 
coalescence. 
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ANNEX E 
( Clause 7.2 ) 


METHOD FOR DETERMINATION OF CAST BREAKING 
STRENGTH OF BANDAGE 


E-1 DETERMINATION OF CAST BREAKING 
STRENGTH 


E-1.1 Apparatus 

E-1.1.1 One Litre Beaker 

E-1.1.2 Cylindrical Pipe, 5.08 cm (2 inch) diameter. 
E-1.1.3 Waxed Paper 

E-1.1.4 Timer 

E-1.1.5 Cast Crushing Equipment, as shown in Fig. 2. 
E-1.2 Procedure 


Immerse 5 cm x 2.7 m size bandage in a beaker of 


water at 27 + 2 °C. For sample less than 
2.7 m x 7.5 cm, several pieces may be rolled together 
to get the required size. After 10 s, remove the bandage 
and squeeze to remove the excess of water. Wrap 
the bandage convolutely on a 5 cm diameter smooth 
cylindrical pipe which has been covered with a sheet of 
waxed paper. Laminate the successive layers, placing 
each layer directly on top of the preceding layer, and 
smoothen by hand. After about 8 min remove the cast 
from the pipe and keep in dry place. After a period 
of 1 h measured from the time of immersion of the 
bandage in water, crush on a cast crushing equipment. 
The maximum reading obtained on the scale during 
crushing is recorded as one hour cast breaking 
strength of the bandage. 


HANDLE 


KNURLING 
SCREW FOR HOLDING 
CAST 


_— FRAME 


Pa CAST FOR TESTING 


SUPPORT 
= PLATE 
N BALANCE 


Fic. 2 Cast CRUSHING EQUIPMENT (TYPICAL) 
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ANNEX F 
( Clause 7.3 ) 
METHOD FOR DETERMINATION OF CALCIUM SULPHATE 


F-1 DETERMINATION 
SULPHATE 


OF CALCIUM 


F-1.1 Reagents 
F-1.1.1 Hydrochloric Acid, reagent grade. 


F-1.1.2 EDTA (Ethylene Diamine Tetra Acetate 
Dihydrate Sodium Salt) Solution, 0. 1 M. 


F-1.1.3 Sodium Hydroxide Solution, 
prepared. 


2N, freshly 


F-1.1.4 Muroxide Indicator, 5 percent ammonium 
perpurate mixed with sodium chloride, reagent grade. 


F-1.2 Procedure 


Weigh accurately about 0.2 g ofthe material and transfer 
quantitatively to a dry 500 ml Erlenmeyer flash. Add 


about 10 ml of concentrated hydrochloric acid followed 
by about 100 ml of distilled water. Boil the flask till the 
gauze disintegrates. It take about 30-45 min. Cool the 
flask and neutralize the acid with 2 N sodium hydroxide 
with the help of litmus paper. Add about 10 ml excess 
of alkali and a pinch of muroxide indicator. Titrate with 
0.1 M EDTA solution to violet end point. 


F-1.3 Calculation 


Calcium sulphate (CaSO, ,,H,O), percent by mass = 
V x14.51xM 
WwW 
where 


V= volume of EDTA solution needed in ml, 
M= molarity of EDTA solution, and 
W= mass of the material taken. 


IS 4738 : 2020 


ANNEX G 
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